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Studies on the Physical properties and Application of EPDM-Polymer Blends.
Part 3. Physical Properties for EPDM-BR Blends.

Joon Soo Kim

Abstract

As a series of the studies of EPDM-polymer blends, the experiments are concentrated to the investigation

of the physical properties of the EPDM-BR blends.
The results are shown as follows:

1. In blending, tensile strength and elongation decreased with increase in EPDM contents.
2. The resistance for aging and ozone were much improved after blending. It was effective more than the

ratio of EPDM/BR is 50/50.

3. Tear strength is less influenced after blending and rebound character decreased with increase in EPDM

contents.
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EPDM: Ethylene propylene terpolymer(Esprene 501)
BR: Butadine rubber(Diene 35 NF)
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HAF: High abrasion furance black(Continex HAF
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SRF: Semi-reinforcing furnace black(Continex SRF)
TS: Tetramethyl thiuram monosulfide(Accel TS)
M: 2-Mercapto benzothiazole(7 A &} M)

PBN: Phenyl-$-naphthylamine(Monsanto)

ZnO: HEEAB, B

Stearic acid: LG

Process oil: High aromatic oil (Esso H-1)

Sulfur: =g A9
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Table 1-3. Rubber formulation é’
5 40
Materials 1 2 3 4 5 @
Esprene 501 — 25 50 70 100 ZOT
Diene 35 NF | 100 | 75 [ 50 | 25 | — L EPDM
Zine oxide 5 5 5 5 5 100 75 50 25 0 BR
Stearic acid 1 1 1 1 10 20 30 40 50 60
HAF black 30 | 30 | 30 | 30 | 30 Time(min.)
SRF black 20 20 20 20 20 Fig. 1-3. Relation between rheograph of EPDM
Esso H-1 - 10 | 10| 10 | 10 | 10 and BR blend.
Sulfur 2 2 2 2 2
Acc. TS 1.5| 1.s| 1.5| 1.5 1.5  Table3-3. Rheograph data
n M 0.5/ 0.5 0.5| 0.5 0.5 EPDM/BR ble | |
Ant. PBN 1.5 1.5 15| 1.5 15 M 0/100 25/75) 50/50) 75/25) 100/0
2) InEElE Ti 6.8 7.00 8.0 10.0] 8.4
A Bl Bents: WEdA wasmpy T min 5.6 55 57 6.5 3.3
Be ot BHEERGR 3 BEMUA pressg T thermo. L2 Ls 23 35 5.1
FIFstel 153£2°C o1 A mshel Rl fhetsloh, T mint2 v Ly os8 53
t min4-2 37007’ 3’107} 2700”’| 1/30”| 2’50"
sEAE 2 RE T max 84.9| 68.2) 52.2| 31.0/ 80.8
T 90 76.9| 61.9| 47.6; 28.5 73.0
1. Mooney viscosity and mooney scorch time t 90 87207’} 67207’| 5700”’| 5’1077|12/20”"
Table 2-3. Mooney viscosity and mooney scorch time 4 57207} 3'10"] 300 7] 340"} 930"

Moopey} Moongy scorch time
Blending ratio vl\j[scsc;si); 120°C mh
120°C ts tas taso
EPDM/BR 0/100 45 207007) 24’20” 47207
” 25/75 40 167307y 20°00” 3307
”n 50/50 41 9’307 1230”7 300"
”n 75/25 46 5750’7  8710" 2'20"
174 100/0 35 14760”2700’ 13’00"
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3. B{LBHiERE
BE, [IRIBE, MIEHR, modulus, 5|ZREE, KB
TR, UIGKERE, RN, EfikAE, Wi ozone
R EhE R 3] F1MPAAS 2L oz R
BRIESR oA o i BE(LEkiEe0s e &
£ Table 4-3 =} 7},
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Table 4-3. Physical properties
Physical Tensile strength : 100% Modulus
Hard : El 9
properties ardness(Shore A) kg/cm®) ongation(%) kg/cm?)
After aging After aging After aging After aging
EPDM/BR Initial Initial Initial Initial
blending ratio 100°C{ 120°C 100°C| 120°C| 100°C} 120°C 100°C| 120°C-
0/100 65 68 69 118 106 95! 3000 220 180 32 40 47
25/75 66 69 70 115 108 100|  260] . 240 2001 39 44 48.
50/50 67 70 71 102 98 96) 220; 200 180i 42 46 50
75/25 66 68 70 100 95! 93| 240] 230 ZlOl 40 42 46-
100/0 64 66 67 185 183 182/ 550 530 500| 25 28 32-
Tearing strength(kg/cm) Abrasion .
A Type B Type Rebound Cut index Compression
\ After aging After aging growth After set
Initial Initial (%) %) . - (%)
o o o o o Initial | aging o
I 100°C | 120°C 100°C | 120°C (100°C)
29 28 24 38 34 34 69.6 100 80 75 14.6(25%)
34 31 29 36 32 32 61.0 200 69 65 19.4()
22 20 20 32 30 30 57.4 300 43 40 25.8(7)
20 22 26 36 40 44 57.0 300 40 44 39.3C)
48 47 45 62 60 57 55.3 20 50 55 48.6(n)
BR=75:25 4l & J}& =& viscosity & VEMTh.
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Fig. 2-3. Comparison of the mconey viscosity

and mooney scorch time.
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Fig. 4-3. Comparsion of the tensile strength
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Fig. 9-3. Comparison of the abrasion index.
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Static test

Y65hrs 192hrs

288hrs 381hrs

EPDM/BR

0/100

25/75

50/50

100/0

Photo 1~3.

Results of ozone test

BTE F1H

Dynamic

test
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Table 5-3. Ozone resistance of EPDM and BR

blend
Ozone test Static test Dyna-
EPDM/BR ) e
blendlin/g ratio 96 hrs|192hrs288hrs 384hrsl test
G/100 C-2|C-3|D-3|D4]| A1
25/75 B-3| B-3|D-3, C-5] A-1
50/50 A-11 A-1| A-11 A-1 4§ A-1
75/25 A-1] A-1 A-1| A-1| A-L
100/0 | A-1 | A-1| A-1| A-1} A-1

¥Criterion of judgment

Number of cracks
A: No crack
B: Less than a few cracks
C: Several cracks here and there
D: Many cracks
E: Countless cracks(all over the surface)
Size of cracks
: No Crack
. Barely seen by naked eyes
. Small(~Imm)
: Medium(1~3mm)

T;r o W N e

. Large(3mm~-)
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